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[RS] ^l^TrVf^f*^/^^ ^-£ASf- 
^e — * — p 5 £ r e p 7 8/6 8 Ifi^^fflRfflfe^ K 



[#frtt#<o|BB] 

iB?'J^ffi ASHfca^ ^n^e — ^ — p 5 t r e p 7 8/6 
yci^e — ^— p 5*5«fctfr e p 7 8/6 8*45^ 

2 ] y 3 v tr-f — 6fBB6E?iJ^ y = > t:^- 
-tfC r e{^£*)mm£ziZ> 1 o x PlE^JT'fc^ Mfclr 
— ^ — *5Jn:^KI+tt5te^-"C*S>5»*^ 1 i^f£«c<^ 

lis** 4 ] is** i ifcf* 2 (cie«e^ite^F-E?'J^ 

[0 0 0 1] 
[0 0 0 2] 

ae^»S!»^^^«f e>tts 0 «*oaett^si-*5tt 
jte^^^w^^wb^w^&^i ^^^^(-^A-r 

[0 0 0 3] ^8H4iii=i i/7rD-/nnii^7fV 
^7^- tf (ADA) xa^^^ft^Mf^, «^ 
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^(DttScJcSJflMi: Ltli, l 9 8 *Hic*3^-C, 

^^r<^ae^f&*^ffi*KK^tT*^"cw*. -t-c* 
ii-r^yr, ^^v^, -r^y^^ *ti^^ 

fi, 1 9 9 5?6flS"ei:, 8 1Wl£^*^ n ^ 
-^NIH^aMDNASftS (RAC) "CSBS 

[0004] ae^fe^fi, as^Ai-sawa («w 

M) OffiSClio-C. ^Jiaiflaae^te* (Germ Cel 
10 1 Gene Therapy) t V^^^MB^W, (Somatic Cell G 
eneTherapy) (I^SJiXtV^. UKH) S 

e^Sr-t^**«-L-C, «fU^ (jE«) ae^Srf+JtAD 
X.SW"iDa©^f&3S5fe (Augmentation Gene Therapy) 

a*ae j FSriE«afi j F-xfis*x.5it»ae j F-f& 

Sgjfe (Replacement Gene Therapy) {Zjfr%k&tlX*'^Z> 

M^^HMAB^^<D^n^t>tiXi^ 0 
[0 0 0 5] rOct 9<cae^f&*^ffi5KlSffl(Cfc«tS 

20 < ^{^ftM&^Ar 5 ri\ i^5:K*fc5o l 

<, ^^(^^Ai"5^i:^X#T, £ ibi-fi^O*:* 

tz 0 Z:<dWl. ^*ae^S:«!i*fi<«WiBaJISJ-*Ai-S 

-) 3&sBB«Six, ^^tie^fO^lSi^^^: 

[0 0 0 6] ^ffiff&feiX-CV^Sae^f&St-fcl/^-C, 

mMty 4 (MoML VrMoloney Murine Leuikemia 

Virus) SsfcOU hn /U*^*— T\ ?I£Sfe£<£ 

«TfiEofc^ttK»-e. mJt&W'f (RCR:Rep 
lication Compitent Retrovirus) i:i 5 y V/<HtcO^ 

£;ft,-C^£-<^ ^ — (C R C R^JSAi"S^E(i>iO\ S 

fc, tefeft^om^ii^owjc^ffiae^^sttffci/t 
mfrxm$&ttte^mmzT€^^t£>x.btix\<^ 

Z> (K.Cornetta, et al. , Hum. Gene Ther. , 205- 14, 199 
0 o 

[0 0 0 7] HIV (t h -f /i'*) (±. 
50 #LT»»W«ClS5!fei-5»>-<^-efc9, HIV^<^ 
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-f±, cD4BntTyw<3*«citL"c«Faw3teT-*A 

&'*Iifek-t2>'<?f — tl,Xffift&tlti (T. Shimada, et 
al., J.Clin. Invest., 88, 1043, 1991) 0 y 5fc 
5£ttfeS^^ AIDS, ffi^coite^^^tr^ 3 

i±. cD4KTyy/^^«iLt^ie 

g&-^?£(Cj;£in vitro^itC^fe^^ffl-rsri^ 10 

[0 0 0 8] 7ry9>f/^^^Ht H.B#^T*5HS 

in vitro-Cffi^-Cite^ATt 5 d t fr^tStX 
TV>5 (S. Teramoto, et al. , Hum. Gene Ther. , 6, 1039, 19 
95, B. Quantin, Proc. Natio, Acad. Sci. U. S. A. , 89, 2581, 1 
992) o Lt!pU T? J t\s**<2 $ — \^ AD 
N A ^feft D N Ailll^iA tf ^ b&XtfoW 

X\ fmi^i^M^Mt^r^^t^f, L,fr 

[0 0 0 9]—*, Tx/Sif*^^^^ (AAV :Aden 
o-Associated Virus) fi N y/^DNA&ii 

# s #£7SflW£"'Cfc'5 (N. Muzyczka, Current Topics in Mic 
robiology and Immunology, 158, 97, 1992) ^ N ^ti±"C 

jfiifc*i»8a«o*»ai»jia^t>Jte^»A^-e#5 
si Qftfeflc^aww^Jte^aicA-rsri^ 

(M- Suwadogo and R. G. Roder, Pro 30 
c.Natl. Acad. Sci. U.S. A. ,82,4394, 1985) 0 Sfc. A A 

—3? ^ <fc 5 ^filic J; «9 it© ^ A^coj^ ^ 9 - £ 
WR1"£ w £ riS*]-|£-efe5 (K. Tamayose, et al. , Hum. Ge 
ne Ter. , 7, 507, 1996) 0 
[0 0 10] AAVf*, SBteMflB^MSLfc*^ /U* 
(dependent virusH) ~0&> *K iffillCf i^/U^*— # -Y /u 

~C\ AAV^^^-fifflB#, — yU/N— K<b-<^ 40 

(R. M. Kotin, Hum. Gene Ther. , 5, 793, 1994) 0 L^ L, 
ffifi, (DifflJ!a^ite^WA^(w|5fij?.^fc!9, 



10-33175 

4 

* — £WK1-5 0f*BjKT-fc£K ®^f(7)AAV^^^ 

[001 1 ] 0 temm&&ffi&:-rz>^&k it, 

* ^ K£\ / i^DN AC 

ML V^*— dfe^Tfi. P A 3 1 7 (A.D.Miller,e 
t al. .Sowat.Cell Mol. Genet. 12, 175, 1986) (R. 
Mann, et al. , Cell, 33, 153, 1982, 3) ^(75ffi* tfV* 3/ tr— 

[0 0 12] rco£ ^ AAY^^-^1 

(OE1A, El BJte^SrllWW^iSmLTt^a 2 9 3 
tt^t5KW^^ntt^^\ AAV^^-^ 

[0013] 7fV V^/ls*<DE 1 aiaifj;, AAV 
tOp 5/n^-^»^eog?^SL, A A VCO R E 
PIfi»^«at5o REPISRlt AAVy/^S 

*i Qjfefeft^aRw^ae-^wASixsRu^s^a 

4- A A VS^- fp bit ^> ^TfS] icr^l^>-tt 5 <fc K^TXT 
7f;?^/^C0ElBi:E4limRNA 
<0^8, E2AiVAIimRNA07r7-<^iB 
Kt-iK»S"CS>5 t^X.<biX"C^^5 (N. Muzyczka, Current 
Topics in Microbiology and Immunology, 158,97, 199 
2) 0 ^(Dtzib. ftfife2 9 3'fflf&Xl*, 7f/^^/^ 
«OfftA3i*<C< Tt P S^n^e— ^— *5gtt{kS*X, RE 
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[0 0 14] — *\ '<vfr — i?ls?m&<Offi3L<Dmzm 

V^lffi^iC^-L-C, repfeiV/itiicap'ifif 
Sr^-Ki-sae^Sr^^jSfeSriyarAL, AAV 

3oJ;tf/i£:iic a p»gfS:3- K-f Site^E^'Jo 

^^^ffl^5*&^ite j F-^A^^^fii< , yjftdSJH? 

— 'sl/f^mm^ 2 9 3 8BJ§a2M£JH LTtm^i::^ r.CD$B 
JtSi^T'^T^V !/^/L^coE litfi^{£S£ixT^ 
5fc«>, ffi&^AAV^^ — SrSKg-rsRi* Pf£3}T 

<b^"T?t3 0 ^ltC(7)El*ilTO:AAV^)r ep 
^.fctf/ifctec a pite^Sr^- K-t-SJtG^iayiJS: 

^ Vol. 12, No. 3, 1994, S. Miyake. et al. , Proc. Natl. Aca 
d. Sci. U. S. A. , 93, 1320, 1996, 4#dfl¥ 8-8 4 5 8 9 
-S§\ p]7- 2 9 8 8 7 7^-) CJ: «lM/rV 

x&mm^ «t 9 <ti-5 <b, 2 9 3aei:io^tREPi 

[0015] 30 

t^4v^ 0 _hf£cDJ: 5 <c*Wtcifi^r*$ix 

tt^t'fc^ -t<7>S#jf3\ ll^AAV-<^^-^ 

[0 0 16] 

[Wm%m&:1rZ>tzsb<r)^m *$S9l#?>fi H _tfaeog 
ttSraiS-rSfcfe^KSWJSSrfiiatiB*, SftxAA 40 

[0017] ep^, *i89Hi, r^/Mf*^ 
^sa^m^ 2 oo5 y 3 v tr^— tf KSttiay'J{ct*infc^ 

* y E^J^ffASixfcite^iEWCfco-C. y = 
>tr^— -tf8g»Eyi|«o»ASfBffi*^ ^n*— ^- P 5t 
r e p 7 8/6 8 itfi^^SHKIffljrfe = KytOBlt'fc^ 
v7t— laJ'J^^a^e—^— p 5£>J;U : rep78 
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e^^— <t # y a v^-^usr-g-^rrs r <t <t 
T'fcsffirfieae^iayij-cfcs, *«9if*i*:, sfjiaae 

fcil/C r eite^SrVALTS^tuSr <t&»ai-t* 

5 a *«w(±ifc, mjfase^ia^j^a^i^tejz^AL 

[0 0 18] 

ioi t r*> j: i TRia?ijomo«}ga 
t &^tg<ki-5«e^ia^j^«»'r5^/^-^9^ 5 

VCDITR (inverted terminal repeat) t (3:^ AAV 
ADNAOi*«i:#Sf5 1 4 5J£S<?5ia?i]-C- 

(R. Samulski, et al. , Proc. Natl. Acad. Sci. U. S. A. , 79, 2 
077,1982) 0 ^(T)^;V/<—-f^^ ^ KJCfi^a ^t — $ — 

[0 0 19] ceo J: 5 d LT?#fcixfc^ /u^— 

5 K^yD^e-^-p 5(hrep 7 8/6 8 itfi^F- 
<OfflKBB*6= K^i^Hd. 2 oco y = >- f^-— if |g3C 

tf KWiayuji. y = > t^-- tf c r e j: *g sgn $ 

DNA±0 3 4*65^645 1 o x PE?i|ift$ 

ixa«p*KiBaiay'jT?fcsz ttm* ui\ ^<r>*?*y 
7 t — la^'K^i aK y A->^/us:*a^.jitf r t iCct 9 , ^ 
d^-— ^ — p s^^oe^^firo^y A\s?-r*\'<n 

i:5t**y A^Sf+*D$tl, ^T^TSE^ rep78/6 

— /U/^— ^"^^ ^ K"CcO r e p 7 8/6 8 iSfi^^lg^ 
C r e - 1 o x Pi/^f ACiStfif JSgWON 
/OFFSJWfilffiSCfctj, Creia«{:j;!)jSiIffilSti 
5 0 C r e - 1 o x P Wf^lCiSiSfi^SWON 
/OFFWJ»««t**, «lP17r-y*^y^ 
Vft-ft'fcSC r eISW\ I o x PiayiSw«g'& 
LT, 2 0(D1 oxPI^iJId^ntDNA (^^^^ 
T~ia^iJ) SrWOK-rttK^fiifflLfc t>^T'^0 , 2o 
(O I o x Pia^icora:c(if£E<75DNA^m^iA^C 



-C # 5 (M. Barinaga, Science, 265, 26, 1994) 0 Z<D*<? 
tR£^%^ftoZkfrXZZ> 0 fcfc'U f«iAAV-i 

[0 0 2 0] gcM, ~<D£l{ZLX'&btlfr^/*"<—y 

K^r 293 ^j§a(iaeT*#A-r 5 zt'^xy , it 

(D'&ftXDjjfe (M. Kringler, Gene Transfer and Express 
ion Protocol., a Labolatory Manual, Oxford Universit 
y Press, 1990) h7^7i^->3 y*fTV\ h 

xAAV-<^ i 0 S^-r5«BJ!a*feS:58Wi-5 

zk*W£ LA\ 

[0021] zfce :oAAV^^-fiffi/^^- 

ig-T5o *i\ p s u b 2 0 1 Clf^£*x5, if^MA 
TR<h 3'5fc«8fli|<0 I TRiE^jri^^MAAVyy A 

<t fc i oosg^^- *5<fcov* 
t lti±, tua^^^^ 
[0022] c<Oct9t-Lr?#e>*xfc*aiftx.AAv-<^ 

V — y'y^x K (^<^* — y^*^ K) tCre^ 
7*SK£* iieo^^-Jr — ^^^aflatcWLr, h7 
>^7m^'>3VU, PIBSMTtV /u*S:Mo i 1 

^SS (K. Tamayose, et al. , Hum. Gene Ther. , 7, 50 

7,1996) o ^(om. &Bmmmir2>zk^£*). 

— 7>yx* b'fr±X(OmM^x&^i2±zijriXl^Z)<7)X\ — 
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r<k{::«fclK ^{Ci^Dfc*comm^AAV-<^ ^-^r 

io mwtimbfi&^tfrb, ±ieoisatfex.AAV'<^^ — 

[0 0 2 3] S&e «rt5repie^«a»»«« 

{:J;oT, r e pitl5^r-^^AUfc 2 9 3^§Sl?foo-C 

t>*t»R&«asig#i\ ttJK^ti'cfcofc, cos-t 

PCffiKJ;* r e p/c a p iHs^&^V ^E^Jrt(C« 
j$Lfcfift^7f/!>^^ (AAVISM/rV 1 ? 
-fyu^) SrKiSi-5^i:^Hgi:*5o IP*>* a&x_7 
f / ^/u^^^ ^—fflf^ffl^ 3 * ;FpAdexlw 
(S. Miyake, et al. , Proc. Natl. Acad. Sci. U. S. A. , 93, 132 
20 0,1996) e m&<OX* yyr— fflffl 

t\ CO S - T P CftCi 9 AAVyy ^Sr«» Lta 

[0 0 2 4] J; 5 I- Ltf bftfcAA 
T-V ^/^tC r eM7fV $y(/l>X<D 2 OCQ&tfc 

5 2 9 3«!:P0SCMo i 1 0SSt45 «t 5> 

H5:t(aotk aix.AAv^<^ ^— srKiSi" 
30 j: <9 „ swis^ae^*^*** i *wsa^ ^20Pt'- 

[0 0 2 5] ftlOTtct5ftW9ltlL«aSOi/ 
^rACi;otUAV-<^^"^ilt5:^^'t 

5 0 in^, ae^oiaw*, s'***^ 1 o x p. r 

e p 7 8/6 8HIRBB*6= K^btti5AAVy/A 

40 1 o x PRf^iWm "9 ttS L^ff^ix, 

1 o x Pt'ftSteDNA^W^n^o UttfbtlJ: 
oT p 5y^-^-<h rep 7 8/6 8®^^^^^ 
Mte= K^5, -^(^rflii I o x PiS9i]Sr^tf««+"CI»S 

oT, :Oy^fA!:J:otyitSiAAV^^-!i 
[0 0 2 6] IIMAAV^^ ^-fi, aiflao©[iR*i- 

tm^fsi^ia^ asv^ffi<oa«x.AAv 

50 ^^-fef5:t^6 ft ^ fe'^s ftftiAAV^ 



j£ (K. Tamayose, et al. f Hum. Gene Ther. , 7, 507, 1996) 

^ 5 6°c. 3 oftrnffrMm-tz^ 

[0 0 2 7] 

ASffrfccfctf:^;* S K^«^«^*a^^ffi a.Sambro 
ok, et al. , Molecular Cloning. , A Laboratory Manual S 
econd Edition, Cold Spring Harbor Laboratory press, 
1989) S:ffl^ttf4ofc 0 

[0028] mt&m 1 

{^jV/<—-7y^ * Kp LNAAV*5<typ LNL A A 

3— K"t*S^7^ ;Kpsub201 (R. J. Samulski, e 
t al. , J- Virol. , 63, 3822, 1989) frh. ffiflPftHSfX b a 

i (Gibco*±§« £ffl^-c, m%f / ^<r> ^mn<n I 

roae^iE?']*, -7*7*%. KpUCl 8 (Gibcotfc 
K) OXba I^tei-lM^iA^ ^/U/^— ^^^^ Kp 

[0 0 2 9] fed. ^j\s;<—-?7* % KpLNAAVO 
AAVy/^i:, ftfemtL^mmmm^ (T.A.Kunkel,e 
t al. .Methods in Enzymology, 154,367, 1987) CL J: 9 , 
p 5/0^-^-^: r e p 7 8WfflKBBi&= K^ircoH 
d, B a mH I SJPS»SSFBf4&'ft»L^ fy^-ODN 
Ai^ljftfg (F.Sanger, et al. , Proc. Nati. Acad. Sci. 
U. S. A. , 74, 5463, 1977) !C «fc 9 »JPfi»«ffl5f40Jfi5fi?lJ 
£r&:£Lfc 0 'OgfSfeC:, 2oco 1 o x PE^JMflSiix 
t^^y77-E^ AAVy/i.t[5l-*fSi[:tlA 

LT, C r egSKiwJ:SISiaKWS!o^/^'5— 

S KpLNLAAVfcMLfc (01) 0 * * * 7 T — 

lE^Jdfi, ^Tl-^^ -Wltttae^ct^S V4 0#U 

[0 0 3 0] 3SJSOT2 

(^s;U/<- 7*7* S Kp LNLAAV^cfct/p LNAA 

1 i^io^r^brL^--/U^"^7^ * Kp L N L AA V 
(D2 9 3 M^^<0 h 7 >^ 7 ^ a VSttjH". h7> 
^731^^3^(4, ^0!Jy^/i/'>"?^j£ (M.Krin 
gler, Gene Transfer and Expression Protocol. , A Labo 
latory Manual, Oxford University Press, I99C) 9 
tTofc 0 1 0%^teyEjfcW (GibcoltM) tJi^Sittt 
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K^^L/i^/^y — ^tfiffiDMEM (Gi 

bcottK) t ft-**«FSixTV^fc2 9 3iMBaS:, 9cmOiE 

L7t 0 ii^j i (-^i/^rit^nTt^^/^--^^^ ^ Kp 

LNLAAV20MgC iSSzk^o J; XI^!cii ^ \s 9 
TKSffiSrSisiDL-C, ±*Sr0. 5ml£ Lfz 0 »e>nfc?g 
HB S P«afffi0. 5 ml* CUSS L^A5?>iiST 

L*C, $ bid 2 0EK V^r^^— i/a V U/t 0 Sfc, it 

i <t it, -mmm \ ^mmi>t^ a^*— 7*7* s k 

pLNAAVfeffl^t, 2 9 3jfflJ8a^<Oite^AH» 
^tro7t 0 7*7* S Kp LNAAV 2 0 ngt 

^tv^^yBttite^^SLtpMC 1 Ne o (St 
ratagenett^) 1 n gfrmm<Djj7feX\ 2 9 3«MSC: h 
7^7x^'>3>Lt, HH4»»#<k L"C* pUCl 
8^:20 ^g^^^^^^Bttite^^r^L/* pM 
20 ClNeoUg^^*St\ 2 9 3»ilh7> 
^7x^V3> Lfco 

[0 0 3 1 ] v K^SrigtRI" 

*fc«>K, PBS (-) •CiWJISS:2«ifc*Ufc«, bV 
7*v-v- EDTASffici: <9 *Ste£iff*ma*e>*ja* U 
gf L0^9cmO«*iDL«Cf?»aLfc« fflBS^l&*JIIl(w«« : 

4 18 (Gibco?±») ft^ft^^ i 0 0 Ofil/mUZ 

^.-<— ^— rtf l 0 Bffl^ v^^-<— ->3 ^LJKttfc 
30 ±#»ofc*MS*H (no^-) ?:lofo»i 

^-r*ffliia«<i?#6n<c*^fc 0 — BH4s*sa»"Cf4A 

AVy/A^Silf, r e pitfiT-O^^^^l/^/^ 
[0 0 3 2] 

imi] 

40 ^^i/yittnp^-S 



^J£F>J l 


2 5 3 




0 


HHt#RB» 


5 5 



[0 0 3 3] RSfcOT 1 

(^yU/N — ^^^^ KpLNLAAV^^y7r-E 
50 yi|*sc r eSSK(d«t "9«)9mSJx5C4:<o«K) 31*6 



#J 1 {Z&\s^X'&t>ft,tz~-/l'S<— 7?* * Kp LNL A A 

9*5 Kp LNLAAV<7)2oCD 1 o x Pld^J^rt^tr^ 
^^-^ISf+L (12) , CreMTTV^/^ 
^— Ax CANCr e (Y. Kanegae, et al. , Nucl. Ac 
ids Res. ,23,3816, 1995) ZtetfeZltti^y — i/^if 
afe^yyADNA«U PCRSJ^^o/:, 

9-f/U^-<^ ^ — A xCANCreft ^CO^fe (ft 10 
^?X6, Vol. 12, No. 3, 1994,S.Miyake, et a 

1. , Proc, Natl. Acad. Sci. U. S. A. , 93, 1320, 1990 Cl X 
9, COS-TPCffiT'WSLfc. pcr^^*, 
C r eSSSTTV ^/l'*^ ^ — AxCANCr e £ 

&Ci?#biT,5 5 5 3bp<D'<> KtfM$fcti£ftfc 0 
[0 0 3 4] ||J£fi»J 3 

^*ieflaSrffll\ ffi»;iAAV^* — fclBMLfco IP 20 
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